A high-throughput in vivo screening method in the mouse for identifying regulators of metastatic colonization.
We describe a sensitive, robust, high-throughput method for quantifying the ability of metastatic tumor cells to colonize a secondary organ. Metastasis is the leading cause of death in cancer patients, and successful colonization of the secondary organ is the rate-limiting step in the metastatic process; thus, experimental methods that can be used to interrogate the key factors required for this critical step are of great importance. The experimental metastasis assay we detail here includes tail-vein injection of cancer cells into the mouse and determination of the resulting secondary organ colonization, primarily in the lung, 10 d post dosing. This assay can be used to investigate factors that regulate metastatic colonization both at the tumor-cell-intrinsic level (via manipulation of the tumor cells before injection) and at the tumor-cell-extrinsic level (such as the tissue microenvironment, via the use of genetically modified (GM) mice or agents such as antibodies or drugs). Using this method, we have robustly screened more than 950 GM mouse lines to identify novel microenvironmental regulators of metastatic colonization. The experimental details discussed here include choosing of appropriate cell numbers, handling of the cells, selection of recipient animals and injection techniques. Furthermore, we discuss key experimental design considerations, including the choice of the method used to determine metastatic burden and statistical analysis of the results, as well as provide troubleshooting tips and identification of factors that contribute to experimental variability.